Background: A sufficient amount of regular moderate physical activity (PA), at least 2.5 h of moderate to vigorous PA per week as recommended by the WHO, is one of the most important lifestyle factors for maintaining good health in old age. However, less than one in four older adults (65 years or older) in Germany meets this recommendation for PA. Although previous research has found several factors related to participation in PA programmes, little is known about how these factors simultaneously affect participation decisions of older adults and how PA programmes can accommodate these dynamics. Taking an everyday life perspective, this study aimed to identify multidimensional types of PA behaviour among older adults. Methods: In this qualitative study, 25 episodic interviews were conducted with participants and non-participants (ratio 1:3) of a structured PA intervention for older adults (65 years or older). Direct and indirect recruitment methods (e.g. pick up, gatekeeper) were used in different municipalities in Northwest Germany. The interviews were analysed according to the Grounded Theory methodology and a typology of PA participation behaviour was derived from the responses of the interviewees.
Background
About one fifth (21%) of the German population is 65 years or older and this population group is continuing to rise, as is being observed in other European countries [1, 2] . The WHO considers physical activity (PA) as one of the most important lifestyle factors supporting healthy ageing and recommends at least 2.5 h of moderate to vigorous PA per week. The same recommendation can be found in the Global Plan of Action for the Prevention and Control of Noncommunicable Diseases 2013-2020 [3] [4] [5] . However, only less than a fourth of the older population in Germany meets this recommendation [6] . Strategies to increase the reach, acceptance and effectiveness of PA interventions in older adults are therefore of high public health relevance [7] [8] [9] . Although structured PA interventions may increase the level of PA in older age [10] , not all persons in the age group (≥ 65 years) are equally reached by PA offers [9] [10] [11] . Regarding participation in individual-oriented health promotion programmes, differences across social strata and between men and women have been shown by previous research [12] . Further, various factors at different social-ecological levels have been shown to affect participation in health promotion programmes [13, 14] . It has been suggested that older adults' participation in PA interventions is influenced by system-level factors, such as availability and accessibility of PA programmes and social support [13, [15] [16] [17] , as well as by intervention-related factors (e.g. content, location, participant involvement in development and implementation, possibility to maintain social contacts) [11, 15, [17] [18] [19] . In addition to social strata and sex (gender), several individual-level factors also play a role (e.g. age, health status, attitudes, knowledge, needs, motives, perception and type of activity) [9, 13-15, 20, 21] .
When analysing reasons for non-participation at the individual level, it is important to distinguish between a lack of awareness or misconception regarding a PA offer, and active decision-making. While some older adults are not aware of, or might not understand the concept of PA programmes, others make a conscious decision not to participate in PA interventions. Reasons for nonparticipation include time pressure, lack of interest and knowledge, health problems, fear of not being able to keep up, being already sufficiently active, or not believing that PA will have a positive long-term impact on one's health [11, 20, 22, 23] . Although older adults more often refer to health benefits as a reason for PA compared to younger adults [24] , proximal outcomes (e.g. positive emotions) have also been found to be of importance for them [25, 26] . Studies among non-participants have also shown that the specific content and design of an intervention might hinder participation [13, 23] . Recruitment strategies for PA interventions often include public health messages about PA that are developed under the assumption that health benefits are important enough for the target group to participate [27] . However, such messages do not appeal to all older adults in the same way [11, 15, 21] . Consequently, messages used for recruitment greatly influence participation in PA interventions focusing on behavioural change [22] . There is little evidence for the effectiveness of message tailoring in health promotion interventions and so far, only a few studies addressing PA in (older) adults have tailored health information to different levels of attitudes, motives and knowledge, or target groups [28] .
Although available research has already identified several factors that affect older adults' participation in PA programmes, everyday life processes and orientations that drive the decision to participate in a PA programme are not yet well understood. Analysing reasons for (non-)participation from an everyday life perspective provides the potential to gain a deeper understanding of the target group. This, in turn, may inspire PA interventions to accommodate different orientations and motivations. The aim of this study was thus to identify factors associated with participation in a PA intervention from an everyday life perspective, and to construct a typology that reveals patterns of PA participation behaviour of older adults.
Methods
This qualitative study was part of the Ready to Change project [6] , which was part of the first phase of the AEQUIPA prevention research network (Physical activity and health equity: primary prevention for healthy ageing) [29] . Ethical approval for this study was obtained from the Ethics Commission of the University of Bremen, Germany.
The PA intervention
The starting point of this qualitative investigation was the 'Fit in the Northwest' intervention study, in which the effectiveness of two web-based interventions to promote PA in older adults was investigated [7, 30] . The intervention consisted of a 10-week programme including web-based activity diaries, fitness trackers, brochures with recommendations for PA and a weekly group meeting, during which practical exercises and information on healthy lifestyles were offered [8] .
Sample and recruitment
Individuals were eligible for participation in the qualitative interviews if they were 65 to 79 years old and had either participated or consciously decided against participating in the PA intervention. Although we were primarily interested in the perceptions and reasons given by those who had not participated in the programme, we also included programme participants in the interview study as a control group. Those who had decided not to take part in the PA intervention due to health-related reasons were excluded from the sample. The recruitment of non-participants was carried out using a combined procedure comprising direct (pick-up on site, information flyers) and indirect strategies (gatekeeper, written invitation to non-participants registered in study-database).
Interview guide development
For an in-depth analysis of the reasons for or against participation, we set up an interview guide for episodic interviews. In episodic interviews, narrative-episodic knowledge (narratives) is linked with semantic knowledge (concrete knowledge on targeted questions) [31] . Thus, this form of interview represents a combination of methods and opens up multi-perspective insights. First, possible topical areas were identified using Anderson's behavioural model of health service use [32] and Ryan and Deci's selfdetermination theory [33] . Guiding questions and probes on different topical areas were then formulated. Ryan and Deci's theory was used as the background for the areas of PA biography, user experiences and health-related attitudes and health behaviour, while questions about the specific PA intervention and needs with regard to PA were guided by the Anderson model (see Additional file 1: Table S1 ). The interview guide was piloted with two older adults of different sexes and accordingly adapted in terms of comprehensibility and content. Social-demographic information and PA level of the interviewees were collected using a questionnaire.
Interview process
Based on the recommended number of 20-30 cases needed for achieving data saturation in episodic interviews [34] , 25 episodic interviews were carried out from March to May 2017. Most of the interviews were conducted at the interviewees' home and the rest at the interviewer's office or a public institution close to the interviewee's place of residence. At the beginning of each interview, the participants gave their written consent to participate in the interview. The average length of interviews was 60 min (range 30-120 min). All interviews were audio-recorded and transcribed verbatim using the F4 software. The transcripts were then analysed by developing an inductive coding system using MAXQDA (version 10). Sections that are relevant for this manuscript as well as the interview guide were translated into English (see Additional file 1: Table S1 ).
Data analysis
The interviews were analysed according to Corbin and Strauss' version of the Grounded Theory methodology [35] . In line with the principle of the greatest possible openness, the dimensions and categories in the analysis were developed from the empirical material. During this process, the developing dimensions and categories were constantly compared, modified and verified [31, 34, 35] .
The construction of the typology of PA participation behaviour comprised four steps [36] : (1) Selecting the dimensions which proved to be explanatory regarding the reasons for the decision for or against participation; (2) Grouping of the cases according to their position on the different analytical dimensions supported by interview quotes; (3) Analysis of content-related meanings; (4) Characterization of the identified types of PA participation behaviour. In cases where an interview contained aspects of different types, a comparative weighting of the statements was done.
In order to increase data credibility, reliability, reflexivity as well as relativity and to reduce the risk of bias, peer debriefing strategies (regular communication with other qualitative researchers) were implemented [37, 38] . The results of individual analysis steps of the Grounded Theory (Free Coding, Axial Coding and Selective Coding) were elaborated and further developed by two scientists at regular intervals. Important milestones of data analysis (key categories, central phenomenon and final typing) were validated in three qualitative research workshops attended by four qualitatively researching scientists. For instance, selected sections of the transcripts were (re)-coded independently and then reflected upon and discussed together. All deviations were discussed in the plenum until a consensus was reached.
Results

Characteristics of the interviewees
A total of 25 people were included according to a predefined 2:1 ratio of non-participants and participants. Twenty-two of the interviewees were recruited through direct recruitment procedures (written invitations, personal contact) and three through indirect procedures (local gatekeeper). The interviewees (17 non-participants and 8 participants) were 71.5 years old on average and most of them were women (15/25). All interviewees, apart from two, originated from Germany and more than half lived alone in their own household. Only two of the interviewees rated their health status as being poor. Further, three non-participants and four participants stated that they were physically active less than 4 days a week (see Table 1 ).
Thematic analysis results
The interview results are presented as components of a dynamic model of physical activity participation behaviour reflecting the perspectives of the interviewees. The different types of participation behaviour resulting from the different key factor perspectives are clarified in the following section. Thereafter, additional factors that could have had an influence on the typification of participation behaviour are presented. In the final section, results on participation in the intervention according to types of PA participation behaviour and the characteristics of the interviewees are presented. Exemplar quotes are included in the main text, with additional supporting quotes presented in Table 2 .
Dynamic model of physical activity participation behaviour
The interviewees' responses reflected the fact that they were in the "older age" phase of life [Q1.1], with participation decisions being made based on past experiences and increased time availability. Consequently, the use of time and related attitudes towards commitments emerged as a major theme among the respondents. They showed different attitudes towards life-phase specific obligations (e.g. honorary posts, responsibility for grandchildren, as well as sports clubs and PA programmes with fixed structures and contents), which seemed to be influenced by their past experiences (work, family, leisure). For example, while some respondents found commitments useful and positive [Q1.2], others found them to be time consuming and restrictive, and wanted to have less of them [Q1.3].
The content and structure of the PA intervention proved to be of critical importance for the decision whether or not to participate: "Regarding the process or whether one regards a certain sport as being sensible and so on, you pick what suits your type and what you still have the strength for. For example, I cannot play tennis anymore." [VNT010:129, non-participant] [Q1.4]. The interviewees assessed the suitability of the PA intervention in relation to both individual conditions and their social context. They referred to two key factors: the perceived benefits related to their individual PA goals, and the time management preference in everyday life.
Goals achieved primarily through PA
The goals that motivated PA differed between the interviewees. In principle, all respondents identified an increase in physical and mental well-being as a major benefit of PA. However, a more detailed analysis revealed different poles ranging from the extremes 'health control' to 'sense of indulgence'. For 'health controllers', long-term well-being played a central role. This they aimed to achieve by consciously controlling body functions that, among other things, influence and signal physical fitness, mobility and general health [Q2.1]. Those at the pole of 'sense of indulgence' placed high relevance on proximal well-being, such as fun, joy and satisfaction resulting directly from being physically active [Q2.2]. Two further positions evolved between the poles 'health control' and 'sense of indulgence', namely, 'socializing for health' and 'social comparison'. In contrast to the 'health control' group, those belonging to the pole 'socializing for health' linked longterm health-related goals and social contacts with PA [Q2.3]. The 'social comparison' group on the other hand primarily aimed to achieve a sense of well-being through comparing their PA performance to that of their peers [Q2.4]. Regarding primary activity goals, 'socializing for health' group members were closer to the pole of 'health control', and the 'social comparison' members to the pole 'sense of indulgence'.
Time management of everyday life
The interview material revealed large differences in how the respondents managed their available time in everyday life. The structuring of time ranged from complex arrangements of diverse, scheduled or organised activities in different places not close to where they live [Q2.5], to a minimum of scheduled obligations and high relevance for spontaneous activities [Q2.6]. Between these poles, we identified further positions regarding the 
Multidimensional typology of PA participation behaviour
The multidimensional typology of PA participation behaviour combines time management preferences and PA goals, resulting in four types of PA participation behaviour (see Fig. 1 ).
Health designer This type was characterised by an orientation towards fixed time structures; various organised offers were taken up at regular intervals as a matter of course, and participation in organised PA activities was perceived as an integral part of everyday life. Fun and wellness-oriented type The PA participation behaviour of this type was primarily guided by proximal positive emotions directly related to exercising. Having fun, well-being and joy were factors that motivated those belonging to this type to exercise PA. The type lived more in the 'here and now' and enjoyed life after retirement. Similar to the 'Flexible function-oriented type', there was a pronounced need for autonomy with regard to the management of PA in leisure time. The goal was to minimise obligations and achieve a high degree of individualism. Ageing or physical limitations that could have a negative impact on future health and physical performance only had little impact on current participation behaviour [Q3.9]. In contrast to the 'Comparison and competition type', the 'Fun and wellness-oriented type' disliked the idea of competition, rather striving to experience indulgence and fun through various PA offers or their surroundings. These activities were potentially adapted, for example, according to the weather or how the respondents felt at a particular moment in time: "I am individualistic and wish to exercise accordingly. Hiking is okay, no doubt. Enjoying and feasting from the landscape is nice but please no high performance. If I have to be competitive, I lose all desire." [VNT009:25, non-participant] [Q3.10].
Additional factors influencing the type of participation behaviour
The statements of the interviewed (non-)participants indicate that additional factors such as biographical experience with structured PA programmes, perception of physical signs of ageing and the degree of social integration had a dynamic influence on the types of participation behaviour.
Biographical experience with structured PA
The interviewees had very different experiences with PA and had been exposed to different formats of PA over the course of their lives. While some reported positive key experiences during school sports or from sports club activities in childhood and adulthood [Q4.1], others had rather negative key-memories [Q4.2]. The respondents also perceived participation in school and club sports differently. Whereas PA meant social recognition and fun for some [Q4.3], others felt that participation was only a social obligation [Q4.4]. Positive experiences tended to be more associated with participation behaviour types 'Health designer', 'Comparison and competition' and 'Fun and wellness-oriented', and negative experiences with 'Flexible function-oriented type'.
Awareness of physicals signs of ageing
The interviewees were confronted with varying degrees of physical signs of ageing. The personal physical condition and resilience in relation to PA were perceived differently by the interviewees. While noticeable physical deficits were seen as a reason for taking up a healthrelated active lifestyle by some [Q4.5], others were more afraid of not being able to keep up or of worsening the problems through sport and PA [Q4.6]. Although signs of ageing were interpreted differently, the perception of signs of ageing as a reason to take up a health-related active lifestyle was more frequent among those whose participation behaviour was oriented towards long-term health, that is, 'Health designer' and 'Flexible function-oriented type'.
Social integration
The interviewees had different degrees of social integration. Some reported that they lived alone after the death of a partner and that activities outside their own home offered the possibility of communication and structuring of their everyday life [Q4.7]. Others on the other hand reported having a large circle of friends with whom they planned many regular leisure activities (e.g. PA). A number of respondents living in a partnership regularly took care of their grandchildren and hence preferred flexibility in PA [Q4.8]. A perceived lower degree of social integration of the interviewees was more frequently associated with the more structured type 'Health designer' and 'Comparison and competition'.
Types of PA participation behaviour, characteristics of interviewees and participation in the PA intervention
The majority of the 11 interviewees assigned to the type 'Health designer' were women (n = 8). In contrast, there were more men than women among the 'Flexible function-oriented type' (5 out of 8). In addition, all rather inactive non-participants were assigned to the 'Flexible function-oriented type'. Interviewees who had participated in the PA intervention all belonged to the 'Health designer' and the 'Comparison and competition type' (see Fig. 2 ).
Discussion
The results of this work complement the findings from previous research by integrating different factors influencing participation in PA intervention in older age into a multidimensional typology. When deciding whether to participate in the PA intervention or not, the central question for the participants in our study was if the intervention was suitable for them. The answer to this question was grounded in their individual goals in relation to PA and their leisure time management. Based on these two factors, four different types of PA participation behaviour emerged. Similar to previous findings [24] , distal PA goals, in the form of health benefits, were the main reason for being physically active given by the older adults in our study. The differences in behaviour types, reported individual attitudes and motives for PA as well the preference for specific temporal formats observed in our study have also been observed in other studies [9, 11, 13, 17, 20] .
The health related goals of the first two PA participation behaviour types, 'Health designer' and the 'Flexible function-oriented', are in line with the results of a review of older people's reasons for participating in PA [15] . The main goals of the interviewees classified as belonging to these two types were their long-term health and well-being, which is in line with the findings reported in the majority of the studies included in the said review. The 'Comparison and competition' and 'Fun and wellness oriented' types on the other hand, had more proximal goals whose relevance in terms of motivation and expectations for participation in PA should not be underestimated [25] [26] [27] .
In accordance with the self-determination theory [33] , our results show that both intrinsic motives ('Health designer', 'Flexible function-oriented type', 'Fun and wellness oriented type') and extrinsic motives ('Comparison and competition type') played a role in determining the participation behaviour. Other studies on motives for participation show similar tendencies and a consistent positive association between intrinsically oriented motives and participation in PA [39] . Only a few statements relating to long-term health-oriented well-being, which could be regarded as both intrinsic and extrinsic motives were reported in this study (e.g. activity recommendation by the physician). While a doctor's recommendation is obviously an external factor, taking care of one's healththe underlying goal of following the doctor's adviceis by virtue an intrinsic factor [39] .
Regarding time management of PA, although previous results did not typify PA participation behaviour the way we did, there are similarities between our findings and those reported in the literature [22, 23] . As observed in our study, the lack of leisure time and problems with the duration and structure of PA were cited as reasons for non-participation. The temporal preferences observed in our study also provide valuable information on how older people currently deal with obligations. The nature, extent and management of post-employment obligations are reassessed on an individual basis, with some older people minimising obligations and others organising newly created leisure time through obligations (e.g. volunteering, PA and sports) [40] .
In accordance with the paradigm of grounded theory, we observed additional factors such as biographical experiences, perception of physical signs of ageing, and social integration, that affected the types of PA participation behaviour identified. A change in one or more of these factors may result in a dynamic process involving the (re-)assignment to a different type of PA participation behaviour [35] , thereby posing a challenge for interventions.
The persons interviewed in our study reported both positive and negative previous experiences with structured PA, made in the context of school sports, club sports, or rehabilitation. While the reported experiences could not be clearly identified as being either beneficial or hindering factors for the perceived suitability of the PA intervention, it could nevertheless be shown that the experiences from childhood and early adulthood were very present for many interviewees. Further, it was evident how these experiences can influence the type of participation behaviour, even at older age. Those reporting positive experiences, such as fun and success in school sports, also tended to positively evaluate and prefer structured PA programmes more often than those reporting negative experiences. This aspect of experiences with structured sport has hardly been focused on by previous studies. The incorporation of life courserelated approaches in future studies could help bring more clarity on this.
The perception of physical signs of ageing was also identified as an additional factor in the model of participation behaviour in our study. Age-related physical deficits were seen as both a reason for the increase in PA as well as an inhibiting factor, and were associated with the types that address long-term well-being with PA. This finding is in contrast to previous qualitative studies in which physical limitations, lack of fitness or health deficits were only cited as barriers for participation in PA [11, 17, 20, 22, 23] .
The statements of the interviewed older adults reflect different degrees of social integration. Accordingly, some non-participants reported involvement with high social commitments and many competing events. While a high degree of companionship and social support has been identified as a beneficial factor in previous research [17] , among our interviewees a high degree of social contacts and commitments seemed to be accompanied by a lack of time and not necessarily perceived as being contradicting the beneficial aspect for participation.
Suitability of PA intervention to needs of different behaviour types
In the case of PA intervention, only the type of 'Health designer' and 'Comparison and competition type' seemed to have a high degree of fit. The interviews indicate that some respondents perceived the time structure and recurring appointments of the PA intervention as constraining and restrictive. These reasons correspond to the PA participation behaviour of two identified types: 'Flexible function-oriented' and 'Funand wellnessoriented'. The typical characteristics of these types suggest that, in relation to the offered PA intervention, a high degree of fit with the format and/or objectives was not achieved. For example, the results indicate that more inactive men are more likely to respond to flexible health-oriented PA programmes rather than to the structured formats we offered.
Strengths and limitations
The strength of this qualitative approach is that it does not focus on isolated aspects of the participation behaviour of the group of non-participants. Instead, it follows the assumption that older non-participants and participants have different attitudes, experiences and lifestyles that explain their participation behaviour. Hence, a first attempt was made to construct a typology of PA participation behaviour based on the everyday perspective of older non-participants and participants of a community based PA intervention. The typology does not only describe one-dimensional superficial phenomena and phenomena of the context, but rather provides a possible multidimensional explanation.
Recruiting persons who decided not to take part in an intervention study for an interview is very challenging. In order to obtain the greatest possible variance in the sample, different recruitment methods were applied. Nevertheless, for practical research reasons (time limitation), we were not able to carry out theoretical sampling according to Grounded Theory methodology [35] , so that a targeted case selection was no longer possible during the data analysis. However, the analysis of the three interviews conducted last did not reveal any new descriptive codes or topics, so that data saturation can be assumed for this sample.
Further research should examine whether the attitudes and lifestyles of specific sub-groups (e.g. very inactive persons, persons with a migration background) include other types. The results of this explorative work should however be interpreted with caution as the behaviour types presented were constructed based on the experiences and views of a small number of respondents and cannot be taken to be representative for the older population aged 65 and over. It should also be borne in mind that the types of PA participation behaviour constructed in this study are ideal types which are not found in this form in social reality. In reality a person can have characteristics of different behaviour types, which can change depending on various reasons such as sense of wellbeing at a particular point in time or other life events. Including structural aspects such as the type of provider of PA, the place of the intervention and distance from home in the analysis, factors which are also known to influence the success of PA research and practice [13] , might have enhanced the results. The focus of the study was however on individual factors. Discussing the assignment of the typologies to the interviewees with the respondents would have contributed to the quality of the results. This unfortunately could not be carried out due to data protection regulations.
Practical implications
Despite the limitations, our findings have several practical implications regarding recruitment strategies and formats or the design of studies for the promotion of PA for older people.
In particular, the reach of PA interventions in older age groups can be strengthened, e.g. through more tailored communication in recruitment. In addition to structural factors, personal factors such as different goals, preferences and lifestyles of the target group should be incorporated. Our typology of PA participation behaviour suggests that:
PA interventions should address both proximal and long-term goals for PA Ideally, PA interventions should include both flexible and structured components and allow for choice
The aim of this study was not only to optimise the planning and design of PA interventions with regard to the subjective perspectives of a heterogeneous group of older adults of retirement age, but to also improve specific implementation activities such as the design of target group communication. In general, the information and messages of different recruitment strategies (e.g. invitation flyers, postal invitations) are developed by practitioners or researchers under the assumption that health is of high value or an important goal for the members of a target group. Often, the messages or images used are aimed exclusively at classic formats of a long-term healthy lifestyle. Our results show that the development and use of such messages and/or materials need to take the different PA goals (e.g. positive emotions) and needs for choice in relation to the design of PA programmes more into account. Message framing and message tailoring [41] are one way of systematically addressing the different types of PA participation behaviour in recruitment and implementation process.
Conclusions
In this study, the expectations of older adults with regard to PA interventions could be better understood due to the subject-related analysis approach used. The identified types of PA participation behaviour can serve as valuable supplementary information to that on age, gender and level of PA characteristics during the design, recruitment and implementation of PA interventions for specific target groups. However, the planning, development and implementation of interventions of primary prevention cannot follow a one-sided or highly specific orientation. In other words, it is not possible to offer every older person an individual PA intervention. Nevertheless, subjective reasons for participation behaviour should be known in order to increase the take-up and effectiveness of PA interventions among the elderly.
